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# m m \* > * is?* n <o m % ^ -?(o n m 9* m %m ^ £ x u t 

io m^&ffi 

is «^#i4^^fibfc3fe^T-r^tb-r{i, ^^yyy%yy^^ s /^i?p#iSr> 

20 ft {cmf&~t&Zb&mmxhZ> 0 ^(Dtcibl.Z.TML.tc.m&jffejbK MCVD 
(Modified chemical vapor deposition)^ N PCVD (Plasma-activated chemical 
vapor deposition)}££VNofcrtttttife-C*£><5 0 MCVD fete, 1"^ 7r^iilf 
S^KS 1991 ^(Optical Fiber Communications International Edition 1991)j, 
-^^^P— t/Vffil^tt (McGraw-Hill Book Co. ) % p. 66-67 ^£*UT^£ «£5 

So 

MCVD &&m\<^Xtf9x*1&m^tc/<'{y°$:* mitlsXtfvXn^tl.^ 

^fh^^^yY<D-n<D^mn^t-wi^^whm^\^x%y7^^m 
T&-tz>%m&^ *m<&ffm 4820322 -^mmm^m^^nx^^o 
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OH S^HAL^fv\ 77^*©fttf>2*&$i#fc: OH £ 

#fg0J!O g tote, ffimvmtit&T'v^T'Ci'&'&Zkbhte OH 
H i" S ft 5fe o i# *P m i" 6 w t (73 5 ft ^ 7 4* a £ % 7 y A * <D M it # 

§ #j£3i/&-r5fc&!>, 20 mm J^_h 150 mm SITX&V, 2 mm 

^Sr^HteLT, 1 mm ft OH io 

So 

OH 1 m* ppm £JlT"C*>Sfc«fc9M*UV\ 

*>«5s m&'^-T'fcfttE-fZ OH g<£>$t^{2 0.01 m* ppm SkT-Z&iXh&^o 

mm^^fDm^mn.^^tc^x 0.3 %^Ttfeotw<, w 

MCVD I5fet?*>t), #7*Ji«:J#3»£itrS5*£W: 0.4 g/#£*_kT?S> 
otl)iV\ *g;»£-t!:53i^tes 1.0 g/s9-^±t?*)SfcJ:t)a*LV^ =iTbti:2>tf 
7XM<DmiS. ?7yb*<D—mkftZtf7Xm<Dm£<D&ftte l mm £1_L 
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^Ut£|5 ft (Dmn^fe 1.5 %^TTfe<9, ^^P^KO^^tiJKD^^^CftS 
£ 10 mm fcfc!9 1 fi^Ttfeot^J:V\ 

XVMUxh^xh^\ 

mcvd fe©jniie, ^l^^x ^x^b~^m^;ft,;&v^fcoTt> 
10 £V\, 4>§Mb^fc&oADfMte N ^^^^ T^x-rh-^-m^-f 

rau ^y^^^mm^x^<D^m.^mm4tvx^^vtc-h<Dx^, 

JryY'*'<Zf\Z.$f%ElrZ> OH 0.01 Mft ppm £*T-c*>o-ofe.fcv\, 

<^^t, ^%^(o%^T^^<Dn^^m^m\i^xm^^t^%yr^^tm 

mZtlZ> 0 ft^TJ'^Dmtii^—Vftffiite 0.15 ps/km 1/2 £LT-T?&o-Ok<fc< N i£ 
20 S 1.38 urn fC&ttS OH S<£>® lDU-£2Hi-3iR#:fi 0.2 dB/km KITT^ot 

*&Wfe, ^T^*3V^T, ®ffi£#JgLTIf #JH-sfc^£;ft^ t&Df 

25 mso^^-MP^ 

(D ^ iC? 4A l-S % ft Kit B i-*r S El T*fc& 0 

$ 2 eh^h i mnft^T^'^ttnmft^vyT^^TF-tuikmx-fo 

3o 
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m 4 iu^ n mcvd m&mw-rz>m.ikm-<:hz>o 

m lSllI^.^^h^^^^n^K^AbT-^'fkL^^^^l^i-a 

^ & *m w -r z>w& m x$>z> 0 

sg 15 nut, m%/^7<Dmmtft7Tj'<<Dm^*(D&&mfc&j$.$rh(D 

0 18 [11(4.6 1^7S/K*77^ffl©)t77^f^^I^$7°P77^ 

TF-tmikmxfr&o 



WO 2005/014498 



5 



PCT/JP2004/011431 



% 20 ^n^KtS© OH m<D^fet 1.4 ym OH S®^^ 

51 0j & ii m -r Z> It » <£> ft ft <D fig 
Jfca&Wu &-fbt>jEfl*T?W:afcv\, 

1 ^'L-.^b^iRIJ— WtH^j^aT 14, H 1 t^TV^MHS 13, U^ftS 12, % 

2 TJZfUXbn 11, *5<fct^, ^ffi^yK 15 Sr^TU-CV^o &*5, fc^T'f'**** 

^ 2 IH Kl^V^T, a$T$7'077^ 14n, 13n, 12n, lln, 15n fi, -ttb-ftt, 
>j>=T 14, $ 1 7V:7V*Mf& 13, yv^«B 12, m 2 t^V^MB H, ft&t 
yyV 15 .©fl8r*7 , n77'<^"T?*5. JB*f*^f7T-f/»' 14n «@^cffltlf^ 
Nc £, ap^n^T^ 13n fem^Btft^ Ndl Sr, 1It$7p77^ 12n 
tt*i^:@*T* Nr Jffiifr $7o77^ lln ttffi/hJB^f * Nd2 ©iFf^T" 
o7T>r/H5n ttffi^ffl^f^ No Sr^Tb, #©*f*ttNc £ Nr > No > Nd2 > 
Ndl <DM&%^i1rZ 0 #©JIt^ Nc, Ndl, Nr, Nd2 fl-ffB^S'KOJBiJr 

mNo*mmtLtcft,m&T^Mi*, ^tl^tl. Ac, Adl, Ar, fciitf, Ad2T*^ 

"To 

H 2 ®K::}oV^, 2c f^^'L^T 14 ©I, 2dl f*# 1 :7V*MflJ 13 
<D*r^» 2r telT^gfl 12 (D$V'&^ 2d2 fi|& 2 f^^YU 11 O^^, 2o te^ 
ntyyY 15 tf>*M£-Cfc<5. 3fe77^flt 1 ^iO=T 14 E**r-<&#«# 
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« 13,^^*1$ 12 2 f^U^YU 11 ^SW^^Of*)!!!)^ 

5 MCVD fe&^<Dfttttt&lCj;oT^^£ft5o 

7j// Si). ^9^»Sr*ifllS*5»J:H:, MCVD Ss&JB v»5i:J;i\, & 4 H)te N 

mcvd m&%i,wirz>mi&m-T?hz>o mcvd mm^-? 20 ©^aukhs 
10 20 2- 22 t^^m^xnm^y^n.^- 21 a^tis**. 

XM 1 t^tVjxMB 13 fc3&S^<#^f7^S«r^J*i-S. J tbTSt^®3|6f^«t' 

15 Ge t>u< ray ci ^^ttt^ar 14 fc&s-^tf^Jiarjgjfc-t-ao 

tii^^^y 20 te.VAD (Vapor phase axial deposition)^ > OVD (Outside 
vapor phase deposition) fe^X'tf 9 xW& z F : &1£ffi& J &X : i:<D& Bl7kT&9Hk 

viabwM. tais^^^si-s oh m<Dmmn o.i m* PP m £<9 

St£L<te 0.01 fift ppm ^TT'fc5o ffiJ8'"W:^K:a»J&»5=*;*h«riS 
20 #U '&bfrZ>%7T4^(0 OH S<^KJRKijeHi-5t*^Sr/h*<'f 

m^^y 20 ^f±, iftTKxfe-^ffiffiufe ci asa«u^5. si? 14 m 

1.4 um «F^*5»t5 OH K©!a4Xt2ijeHi-S«3fe©BB«S:^-f ^97-e*>S„ ft 
25 77^^© 1.4 pm ffirfcfeJta OH Stf>5£»& tCjgB -t"6iR:&£> &|jf 0.1 2 
ft%&e'*-5*#"T?JM7k'fftff 0.05 dB/km&Tfc:* ^iffd* 0.25 ft%aft 

s^#-ejW.7Ki-tt«r o.oi dB/km £XT^~tz>z.b&x%z> 0 m?k(Dm\a-i&m 

(Cl 2 )fc<t>Z.X SiCl 4 <D«fc?& 0 2 ^SJES-rs4feiirSriB^*f *ii:*sa^uv^ 
tH^-W^ 20 fi % 20 mm 150 mm £HTt**>9. 0Offa s 2 mm £1 
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± 8 mm &lTT'fe5. 20 mm £JL± 150 mm ^T-T5-^T% ^M<75^;7 

8 mm WT^I-tLli, ^^Ort «P ^^$*t5^7^S ©#S 

bi>*\z.ti:V s B ili:Sr/h$<i-Sr.^dST?#5„ Tfcfc^^fcff «: 2 mm $X±K1rtllt > 

&m%mirz>lfxi l z He $r*a^fc#H^-x?^PJ-fbi-Sit^g^bv> 0 He SrAPx. 

fc, ((**i)-(t/hS))/(¥iSS)-e*)5. -tb^<t«9. 



1 0.05 1795 

2 0.15 1800 &0 

3 0.29 1805 

4 0.35 1820 *P#38?& 

5 0.5 1880 
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m ttzit & N m m m v -e *t ^ n ^ ^ -r s o tsi ft « 

SKftSo «rt*3J« 0.3 %%«;fc5WgWteK:&Sfti&ft8: 1820°C&MU #7 

& II ft, ii^l^s 37|i>*, *3£tJ^ aT^R^^M^Si^V^ 11-19 
<D PMD &7fLTV>& 0 



* II 





=it-(i^^ % 






i % PMD 


11 


0.5 


0.11 


0.2 


0.02 


12 


0.5 


0.11 


1.5 


0.16 


13 


1.3 


0.11 


0.2 


0.19 


14 


0.6 


0.25 


0.8 


0.08 


15 


0.6 


0.25 


1.3 


0.22 


16 


1.1 


0.25 


0.8 


0.19 


17 


0.4 


0.35 


0.8 


0.21 


18 


0.4 


0.35 


1.6 


0.19 


19 


1.3 


0.35 


0.5 


0.33 



10 

:-T' % ^71 •£? m t « v K 4" 'fr b=*T cp ^ £ <D mm) / y K¥#) 

1.5 %£JlTfci~*Ui* PMD & 0.15 ps/km 1/2 t1rZ>ZbfcX*% 

15 £fc N ^5/7" SI -CiSat$*5^7^Ji 23 OffStt 1 mm £Jl_h£U ffi^^W 
:/ 20 £#^Ji 23 b<Dm£<n&f\-(^7kte&tf7*m%^^&^?'<£>&lff-)te 
8 mmfiJLTfc^S-ir^aSbVNo <Dm£& 1 mni*lT'(t 400 

km ^JiOSV^3t7T-r^Sr^§l#"et5^7T^^#W«r#S-^* s libV\ * 
fc % Wlg^-f^ 0 20 t#7*Jf 23 iH* 8 mm #7*Jf *i 

20 aii*^rt5itaffioilft^*»IM^i*^*sl*Ti*iT*#<ll*oT<S. 
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JPO^ffi^iS^SrtftK-t-S^^-efcS. ttfflU^^^itSfi 42 mm, #7 

1.5 g/^-C*>S, ^Ji^^fe^-t-^Si:— ® 

C0"C\ tttf^'^^O^fftato&^bl* 100 mm/^mi^-r^ 

jg&HdSfcSo tckZ-&, faff.** 5 mm ©^^^Ortffifc^f^Uktt^Srii 
ttSi^tt, ^ — -^-^T 100 mm/^Wl 220 mm/^»Tth7^-^»« 
*ffi©3|ft**S 10 nm ^V^&^^^^S^fettSo ^f^^^^JS^ 5 8 
mm Sr^iSh h?'*— X&&*^<^\ZVXh&i&tetf7*B*'&Z>Z-ktZX'% 
1Z.b*.t£s Jf'7X/<'(z7<Dfam& 10 mm 14, Jf ©^ ® ©&£«i^ 

if 100 nm "Cfe^o 

23 fc©J¥£©-a*th^m^''efc£„ 

vy##7;*uyK30©— &<Dl&&m S^^&Wii&^&tom&itetS&Zo vy 

&ffifl^2ID5i*tLS, o#*fc, ^##7**5^30 (DMWk&Ve>V,1Z.V&M^tettZ> 
tiffin* 3i?Lteft 32 ©SfgB 33 ^r^^^iirSo ^LT, S/»J*^B!/K 
30 fciHtJ&tP^fc^ MB 33 &">y*^f9^nyK 30 Ort«Stci#03i*-^s vy 
*^f7^0yK 30 ft fc^TLffi ft 32 ©g|§P 33 $-^5n^T?^y 

^ i6 mn. ft&fcm-tzmi&fc 10 ms ppb ©t^^t^^T^©®^ 
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myoi&j&te i a* ppm tt^xy\z.-r^t^m^.v^\ ^m^o^^n io 

•7<DftmWfrtb%££ 1 mm *T?<Z>SH#«:;ft5fe-t-5o 

y^y-y-f SI #7*Jg 23 %Mm&1£Z>&fete. 0.4 g/#^-t£:-?-5-^ 

MCVD }fe(DAP|^M^UT, ^Tk*^— *\ l&fcfr. /7Xvh-f, ifcfcte, ft 

^7Xvh- ^(DV^-f tL/^&Jl V^£J;v\ ;l 7k AP^^£4£ffi i~tt^^ 

1.4 um ^F^^lt^ OH £<D®J{SU^igi-6*l^/h£V^;77-r^£i^ 
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m^-<7m%bht\-'& 25 mm, l*)^ 17 mra)V^ftl^f oTt> 3* 7k AP M £ 
0.11 dB/km T?&ofc 0 — jfr N 0.2 ppm »P£*Lfcffi 

jgStSH^fi 0.8 dB/km ^^^^V^m^^^C^^SsiPai 
200 Xfi ppm)^zkii^ — T^ftttttbfcii^te 1.38 yra KL*5#5 OH 
SO©l|X^^ia-r§ti^« 0.5 dB/km -efcofc 0 

^t^:/ S2)„ ^fy^ S2 te, =T^S^f7^ii^i-^^-7 0 o-^f[S^Apm 

mn.m-umnn^nm^-^m^m, m 7 m^^-jp^xa^i^Bj-t-?) 

-r 22 *m?F)iz£Mnmvx, m^^m^-r^ o<s^x, 0 7 m^^tts 

^ 1 Apuaxat-^^s— m^<Dmmm.m ti « n m 2 M^nm^n^r 
b^^^^m^-r^^y^mmu^^mm.m T2 .tw^-rs^^ 
m^uv^o frkx.t£, y^m* 2 ppm *£&mm^y<Dm&fcfe, ti = 

1250°C£:U T2 = ll50°C£1-5£.i;V\ dfr^J;^ ^ H^IB ^B^-T^^^^-f^ 
<z> £f it |^ ^ Jp- < f H ft; i" § b b 1> fc: ^ <d <d * m it B# 5S ® & m £ 
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1.4 iim#fc*5ttS OH XO!RllRH:jeHi-S«^«r<S«$-e:Srfc^#5^^ 

JfyXVvFV&mfrb&Z 1 mm ^-eoSP^fc^Fffi-t-S OH g<Z>$|£&, 10 £ 
* ppm SkTt-tZZt&X'ZZo OH gtf>il]££r % 1 ** ppm £JlTfct5 

0 20 El fit % ^f7^nyK*ffi© OH S<75$£S£ 1.4 urn ^ld*5^S OH I©f 

K^®^(D)fe^?7— (Db^ttlbfi 2%^^^bfc 0 OH ^CO^S^r 10 S* ppm 
^TttSiil: 1.4 pm ^tC&ttS OH £ & B9 i~5ti ifc *i 0.05 
dB/km EAT^fcS, -©It^lS OH 77^fcUti!# £*L5fiS K*B £ 1"5o 

frbi%miztom-rz>^ttfx%z>tz.}t>, -jjmfrtbnfrMmirzmkm^—r 
^^^^^iMbi-s^u-f^ a* 0.1 sim 

(standard liter/min)^±© Cl 2 £3gAU 'M^Sfi^Sr 800 o CW _h£LT 
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%fc3s-rz>^b&X%Z> 0 

z^b&xz, oh sit^i^5iM 5 tt5o ^titts m&tfxffimfcjzz 
x&fcfc*a-$m%7k&h io P pb ^mx%>z>z.bt)m-£^\ ^y^^^K^ 

Cl 2 £r0.1 slm JMJ^ SF 6 50 seem (standard cubic centimeter/minute)^ Ji 

^tzttrnvx^zmm*? oh m*m3xirz>zbtfx%z>o 

*E-f-«5& 10 mm 1 mZV&frilt*), =»T*HR*dS0.4 %£»9*:£ 

te/flLfcW;*? 1 ^ S5) 0 rt#^fe^«tt)±i«b^^^fflR^^ 
1.5 %<fc«9*:£v^tf>^oVN-ob, '&JLmfcte^X^W>&tf±VZ>tmWtLX@im 

0 lOEI^^^oyK^^^^^^^^^i-S^feSrS&PJ-t-^^lilT^Sc 
#9*n$>K 10 Jd^fLT, — j?fafrh^n>f s s : 7^'-7 J 't£b*<D%m. L Sr^fflbT^feS: 
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&oXmfe-tZ>o ^LT. iJv^nyY 10 ©«t>*£>tt±»!: 10 mm fofc^ 1 ^@^±^. 
^Tt^77ffc?. 0 % 11 HH-^£*i5i:5^ tf^nyKO^TfltR^as 0.4 % 

&^j;t5±i^bfc^^otSR^^ i.5 %urt-rti&. %?T'</<Rttv>= t 7m 

RsM> 1.5 %gJlTfcL^-f v\, 

B 12 igji^^T^SWO^TfltR^iite^T^© PMD k<Dm&&7F-f 
^77tfc5, I 12 Hl^^$tu5J;5^ N 3T*SR^^ 1.5 %&mx.Z>%7T't'< 
t#fi, PMD 30* 0.15 ps/km 1/2 ^i53t77^^fc*l3^tV\ — jRfcl, 40 

gws &mz-z>z.5ten&<Diitmm\a-zPMD a* 0.15 ps/km^^TOTfe^TM^ 
fflprii-c, pmd &$ki&teft7TJ'*&®m0L<M&-tz>zk& 

zf S6) Q ^^Ift^iriaoX, #^n;yK<z>^®Jf £^Ub£i2rT, 3cffi£> 

OVD &u ^-K:J:S^#rt«fe3teifH:J:oT»l3i-rtLtf J:vn. 

Uti^UfclgiaOs MT&tefeT (S& 3 H^y^ SE)U MH^S^T 2 ^ 
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m%\%'tz>mazirt7T'('*\z.frfaz>mj3&zo e u±x3oo g^rtts^ 

*fc> H§|##(D^f^@fi 90 um £X±X 250 pm UTX*$bZ>^t&m^^\ 
90 pro^iT* 150 pm U T Wwt^iDIf U\ ^7T-f ^^^Sr±<-f-^- 

^^T-T^«^« 1.38 pm fc&tfZ OH ^<£>^I& &Cj£3 H 
0.2 dB/kra^TT'fc§^^^g^b<, 0.1 dB/km ^TT*fc^Clt^j;^^^bV> 0 
£^1^0.05 dB/km £JtT&£W3: 0.01 dB/km ^TT*fc3££fe&;iiI*bV\ _b 

15 ^ 13 m^^^yV^-^KiS^^nvY^nX^X— £Mbbft56Sb^3l #i" 
40 Klf itbfc^ll^tf^ns/K 10 *3 ^Xf^^y 40 iirtUlt— *&<t* 

(ototo^m 41 laotiDit^o *©T«&ifisffi!i(& 13 m<DTmn&)& 

20 40 OT^OT&JPf&bT-ffcteboo, T^^§l^^r 

ft-#bTi£!l3l£U )fe77^F^#5 0 *fc, K:fcV>T, #7*ns/K 10 

^«J;t^^^^y^^^ , 40 tefg 13 EI ^^fp^^l"! ^19^*^0 ^*5s APf^ 

Wm^^^b^-frTiP^i-^i^-t^^s ^X-v^rffi ^T^J;V\ »<z>t-* 
25 ^r^fy^n^K 10 o$A^-[p] (SH 13 III<^±T#ft) i-M^-Ob-fc^,, roj;?^ 5? 

^%^v^m^m^^vxhn^^^^HMi-^t^^^(DX\ oh s£j&<£ 
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mmm 1 

$fAc, Adl, A r, A d2 n^ft^rtl 0.50 %, -0.30 %, 0.27 %, -0.15 %Xfo% 0 
£fc, m 1 f^ls^YU 13 <D^*I 2dl (ei^i-S^^=iT 14 £>S 2c <Dit Ra 
0.66 Vl/?U 12 £>^^ 2r t^i^m 1 "f^^^hU 13 O^fS 2dl 

<DSt Rb te, 0.57 T*fc«9, m 2 "T^f TV^bgiS 11 <D^f-^ 2d2 M;*l"r5JJ^g& 12 
(£>^<g 2r (Dit Rc fi, 0.50 T*fc5 0 HJfc^J 1 ^5t-f-^^7T^-es S£ 2 

m^zftvx, vad fe^fr^^^^f^^L-fco rottiig^:/^ 

32 mm, 26 mm, 1900 mm fc&ixy #;*f^K:>ei--t-31t ©#r 

^-0.15 %X«tb%7vmtim^&fht^V*tf7*s<^7'X*-hZ> 0 Z-Omft'^fK 
^"£tlZ> OH £tt 0.01 S* ppm ^T-efcofdo CLtfVW^te, fiSl*]^£> 

^*^^fc§5p^Jte^ 0.3 WTt, ^-C71m>b>s ^^tffR^&itfl*)*!^ R 

&V>T% m^^^ftffiiH- SF 6 t Cl 2 (^^^^LT^i^S^-C^C 
ft=cy^l/s?%Mlstc 0 ^tt, MCVD fe^<t!9, iilBtDjat^^n^T-rVv^ft 
y/i^-^ASr^iryv^ 12, 7s/H§£r^tfKS 1 T^^l^MfB 13, ^ 

MCVD felc joV^T 2 g/^T*^^Sr±i^i-^{-^, ;<—i~<D&W)mm*. tut 

150 mm/^i^t<t, r(D#llJ3gS^*3V^T^f7^m&^ 1 ^J9<±i^^■ ; a:, 
If ^too, ^^JKV^i (fctili 50 mm U±) XMM. (tck?t& 

22oo°c) ^iwm-tzzktfm^xhZo ^Xv/^t, fl^^p, JStfciip -ete, 

nAirznt>&m^xmmm*m j $''tz.k&x£. ^^■(owt^^T.^'t^ 
kxijmmw&fc<x£z>(DX\ m7km/<— rtit^itm ^±m<Dmm 
*m®:x%z> 0 zbfc, mm-')p,h^^t, fe^j^oi^tt ^y&w-m-t^ 
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ife**'"*— - l/10—l/ioo £T?/h£<-C#5 0 ^(Dtzib. Z.fttb<DmM 

5 o^v^T, ^<D#7^°-l':7 0 £<t'||<fbbT, #7J*ps>K 10 i:Uc 0 #7*n-/Ktf) 
SCSH: 12.5 mm,ffin$}i 0.2 *&fi 1800 mm T?fcofc 0 ^f^oyK 10 4 1 

10 mm fcfctf 3 <@fj§£bfcSB#tf5&^ £<DgB:0&^£Pbfco ^7^nyK 

10 ^JlS^^litfco 

&^T% ^Mfo^yK 15 <HBffeUt„ Z.<DftU?7v\t 15 te N VAD fe}cJ:oT±i 
3»5££ 100 g/^T?K— ^vh^^v^^y*^b*5^7^#J|ft^SrJ«5BIU, 
3£0Hfc£*T?Bj£L;/fc. fl*gB*7S>K 15 ti s 1280 mm fcU ^O^tiS, 

tf^eyK 10 ©1©2.9 f&£&5£5K:{1^Lfco ££>i^ *lfB*9yK 15 Sr^^fe 

15 Lfci©=7lSR*tt0.1 %-efe!9> *ffB*9yK 15 £>*M£ofl!P3 2fite: 0.2 %T? 

^iS^fi 1200 m/3K j»§l#9S*tt 50 g fcU £ §1 #M ©jt77^Sr^C!3 
20 km -efcofc 7t77--Y^©#14SrSS^<fc^6, PMD It 0.11 ps/km 1 ' 2 , B ffite 

o.oi dB/kmWT-efeofc 0 *SElfc#iJ|cj;*btf, *S©?fe:7T>f'*«*t£i*55tfc: 

Hlfefll 2 

25 Igjftftl 2T*tt % HM^iJ 1 <DM5t7Jfe^^V>T, tf^nyK^ IS J^-Y^h 

WLfcfcWT?, 130 mm N 31 mm Tf&ofc. HJS 

m 1 ^H^^bfCo 
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5 3t77^^#^W $ t^?)„ itblJlJ;t), iSS 1.38 yra Rl&ttS OH g<Z>S£lfc 
«ifcte,0.05 dB/km£, S0^444r^Ti-5^7T^Sr#5rt^-c*#fc o 

^1fe^J 3 

10 X*%-7T 4 fe-QibZ> 0 % 17 0tts 5 1^7^K*77^fflW)t77^ 

t^=>7 51, fS 1 yV^t^r-SB 52, £ 1 y>-^$B 53, £ 2 t^tV^MFB 54, 
H 2 V^U 55, *H»*9yK 56 *tl^tl<Dm $t ^^Nc, Ndl, Nrl, Nd2, Nr2, 
No -e*-t" 0 #Jffi#T^ Nc, Ndl, Nrl, Nd2, Nr2 (DftUfVvVOm #T ^ 

15 No £r£3*£UfcJfcJB#f$s^5:s ^tt-etb, Ac, Adl, Arl, Ad2, Ar2 T^i~ 0 
*§-JtJB#T¥MAc, Adl, Arl, Ad2, Ar2 ^fl^thfe 0.5 %, -0.3 %, 0.27 %, 
-0.15 %, 0.17 % Nc > Nrl > Nr2 > No > Nd2 > Ndl <Dm&&J& v )iL^ 

£fc, % 1 "T^^^YU 52 (DW-m. dl m^-f-S^'L^T 51 <D& 51c ©Jfctt 
20 0.6 -efe«9, H 1 y>-^$P 53 53r ^"T^ffl 1 ^^"W^hSP 52 (Dftm 

52d Ojfcte 0.63 -efc<9, & 2 ^TV^hlB 54 54d 1 y W 

$15 53 53r (Ditfc 0.61 "CfeD, £ 2 Vls^U 55 Wfl-S 55r %>W> 2 

f^7'V^h^ 54 Z>:$1^ 54d <Ditft 0.7 T*fc5 0 

25 55 iftS^&tfciSS'-W^LT, 0 2 f^U^Vn 54, & 1 JJ^tfl 53, % 1 
TV^W^hgp 52, ^»i> = T 51 tt£Z>tf : 7Xm*mKfotftf1-Z> 0 ^LT, -^Otf 
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*77^^cSt*fttJb5. m is Kite, 6 m^yyY%-7T^^m(D%yr^^ 

5 -L^7 61, H 1 7^:/l/*bS|5 62, H 1 y^SP 63, 2 T^l^hgP 64, % 2 
y^i/tP 65, Jg 3 ^V:7V;*b£P 66, ^gP^^K 67 ^tu-^Ojgiff^S: Nc, 
Ndl, Nrl, Nd2, Nr2, Nd3, No T'St, ^§-©#T^ Nc, Ndl, Nrl, Nd2, 

Nr2, Nd3 ©^^^^KOSIt^ No £X 2fl <bbfc j=b ® tf ^tt^tb, A 

c, Adl, Arl, Ad2, Ar2, Ar3 T^-^o #JfcJB#T^HAc, Adl, Arl, Ad2, 

10 Ar2, Ar3 ^tl^tlfe 0.5 %, -0.3 %, 0.27 %, -0.15 %, 0.17 %, -0.15 %T*hV , 
Nc > Nrl > Nr2 > No > Nd3 > Nd2 > Ndl <DM&&$.V$L oTI/^, 

m 1 X^t/^hgP 62 <D^m 62d {^^j-i-^^^^T 61 61c (Dltfe 

0.6 -efc«9, fg 1 y>^§[$ 63 ©fl.fl 63r 1 'TM^l/^hgP 62 <D#-^ 

62d (Ditit 0.63 T-fe«9, ffl 2 ^V^W^hgP 64 ©fl-# 64d 1 JJf^ 

15 gP 63 (D$\-'& 63r ©ifcte 0.61 "Cfe^, H 2 y^gp 65 (Dt\-'& 65r 2 
f^-^U^hU 64 ©fl^ 64d <DJ£«: 0.7 "Cfet), f£ 3 ^^^h^P 66 <Dt\-m 
66d tC^-TSlg 2 y^i/gP 65 (Dft-m 65r OJt« 0.77 T?fc3 0 

r© 6 1^7yK^77^ffi ^3t7T^^-&W^5ti-^(c:«, m 3 ^V^"^ 

hgp 67 bt£z>nfr%m$£'*47'k\,T, m 2 y^gp 65, m 2 f^u^vn 64, 

20 m 1 y^^P 63, m 1 ^V^V^hSP 62, *'k=*T 61 b^tf^^M Sri® # 

So 
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m No tt N Nc > Nr > No > Nd fife "To 

0 ##ffr" mm 2003-291344(2003 8 M 11 0 ttil) <£>BJ1 *B^ X A, 
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1. fl^a* 20 mm 150 mm ^TTfcU, ^Ji¥^ 2 mm ^ _h 8 mm ^kfXh 

M^TtteZtf7Xm*1l1-%^7'%*m<k^X^WfrhWi£ 1 mm £ 
WgB5H-#&-r£7k®?S<£>^*;&s 10 M# ppm ^TT'fcS^nyKi 

MtZykWimvMmte, i ft ppm £XTXhz> 0 

3. it3jt<Dt5ia^ i mffrm<Dft7T^^®:tt<Dmmxmfc&^x, 

mmm&^-7te, tf7x$tm**^m£&x^<D&j&7kmw4bvxfcj& 

Vtc-b<DXh<9 s ta^^-r^^^&i-^TK^SOit^^ 0.01 fift ppm 

6. nt^ofgiisg i mmffi<D%7T4'mtf<Dmmjr&fc&^x, 

7. it^ofisiam i mmm.<Dtfc7T^'mtt<Dmmj7%k^&i<^x, 
mmfrttvmn mcvd ?!feT-fc<9, ^i3^7^/i^±i^$«5S^{i 0.4 g / 

HtflBiSS^, 1.0 g/&M±X&Z> 0 

t 

ff ^-g-fHS 1 mm &JiXfo<9, 
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10. m^^mm i -^^w.(o%yT^^mu(on^m^\ f ^x, 

Sfj|B^^05/K03T(DffiR^fi 0.4 %£XTX*$bVs 

mmtf7**iy}?<D* >L-m±(D%mmnS:^ 10 mmfcfcD 1 fi«Tt^ 0 

11. fjt^fSHSI 1 ^fB^O^;77'-^'^■eW0^5t^•fe^C*5V^T, 
mi2^^n^KOMI5rt#Jtfe^«tl9±i^bfc^^Ot»R^« 1.5 

ffiUtf7XV>y\?(D^ >bm±<Dn.fa%kfe-M:tS 10 mm fofc<9 1 li^Tt^o 

12. ff^OtSffl^ 1 3SI2«fe©^7T-f^-S:*t^Miit^&^*5V>-C, 

T2 J;^fitl)5. 

mr ib mcvd mtDM^Mte. mm-F. mtfUF. ^x^h—^o^-rti^x 

16. f#^tf>«&ffl$| 15 Ig|B«6^5fe^ T ^(^M5t^^fe^c:^v^-c, 

17. 16 ^fe«^ft:7T^<^it#&^*5^-C, 

^^Lfc^(^-efe«9s B&fa^^^h^-r^^^&i-^TK^So^^^ o.oi 
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M* ppm ^Tt'fcSo 

is. n*<Dmmm 15 ^um<oytyT^^(Dm^^m^xm^fitcyty 

19. m^(ommm is JSiEg^ft^w^&^T, 

5 K#ffctt\ 0.15 ps/km ,/2 »Ttfc5o 

20. fj|3fc<D&fflJfS 18 ^iBm^5fe7T^^*5V>T, 

ife* 1.38 urn Hl*5»t57Kift3£lJ:J;SKlRtaffett, 0.2 dB/km ^TT«&5„ 



WO 2005/014498 



FIG. 1 



1/13 



PCT/JP2004/011431 




WO 2005/014498 



2/13 



PCT/JP2004/011431 




6 



WO 2005/014498 



PCT/JP2004/011431 



3/13 



FIG. 3 
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FIG. 4 
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FIG. 8 
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FIG. 11 
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FIG. 18 
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